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B ⊂ S ZﬃsTZ8n[nZNUXu^ZNu^bUVUcb[  UXbeY6Z





























































































































































• p P§ p eY(gzSVU6SX]^`XZ8QJ8[^b®UcZªSjUcgrm^m^be[  UXbeY(Zr¶gz`(b[nSVU p [ntZ&UXunZunb®UXUXbe[  UXbeY6Z¤gr p `cZ8ta]^`c`XZ8[zU
6gr`cZa·SXZU
R ⊂ S ¶Tb3¡ Zr¡ T = TR bUXu































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1 ≤ n ≤ m + 1 ¶TunZa`cZ Tn `cZam^`cZ8SXZa[/UvSôUcu^ZB8n`vSjUUcbY(Z X `XZ p tvu^Z-S Bn ¶RUcu p UqbS
Tn = inf{t ≥ 0 : Xt ∈ Bn}
bUXuMUXu^Z6tgr[RzZa[/UXbegr[









































E˜ = D(R, S) × R¯+ × R¯+ Za[ns^g}Z-s­b®Ucu¬UXu^Z&m^`cgRs^]ntU σ ¸ p   Za¢^` p ¡ ¥ b[ p eQ¦UXg
p
[RQ¦Z8Z8Y(Za[/U























































• b® T < Tn−1 ¶TUcu^Za[ Xn = {XT } p [ns XTn∧T = XT 6∈ Bn
¶
• b® Tn−1 ≤ T < Tn ¶TUXunZa[ Xn = (Xt , Tn−1 ≤ t ≤ T ) p [ns XTn∧T = XT 6∈ Bn
¶

















Tn ≤ T ¡-6Qtgz[nSVUX`c]ntUcbgz[&Z p SVg6[^giUcbetaZNUXu p U




















Tn = inf{t ≥ Tn−1 : Xt ∈ Bn}
bUXu¤Ucu^Z$tagr[RrZ8[/UXbegr[




























































x = (xt , t
′ ≤ t ≤ t′′) ∈ D([t′, t′′], S) b®Ucu t′ ≤ t′′ ¢RQ









(Tn ≤ T ) ⇔ (T1 ≤ T, · · · , Tn ≤ T ) ⇔ (g1(X1) = 1, · · · , gn(Xn) = 1) ,
bI¡ Zr¡















(X0, · · · , Xn) = (X0, (Xt , 0 ≤ t ≤ T1 ∧ T ), · · · , (Xt , Tn−1 ∧ T ≤ t ≤ Tn ∧ T ))





































































f ∈ Bb(E)  

(














P(Tn ≤ T ) = E(
n∏
k=0
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f ∈ Bb(En+1)    (  
E(f([Xt , 0 ≤ t ≤ Tn]) | Tn ≤ T ) =
















P[Tn ≤ T ] =
n∏
k=0


















































































































































































































































η ∈ Pn(E) p [ns
f ∈ Bb(E) ¢RQUcu^ZNgr`cY]n p














ηn ∈ P(E)  
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γn(gn) = P(Tn ≤ T )
p
[ns





















































































































































































































1 ≤ i ≤ N ¡
?¿0Z]nSXZUXu^Zﬃtgz[RrZa[/Ucbgz[



























































































































































{ξin+1(s) , s ≥ T−,in+1}
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hjZ8tUXgz`XbeZ8S {ξin+1, i ∈
INn+1}
¡









































































gn(x) = 1(gn(x) = 1)














































































































































































































ξn ∈ EN ∪ {∆}  
  	

−−−−−−→ ξ̂n = (ξ̂in)1≤i≤N ∈ EN ∪ {∆}
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f ∈ Bb(E) ¢RQ
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N ≥ 1








E(γNn (gn) 1(τN > n)
) = P(Tn ≤ T )
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(E| γNn (gn) 1(τN > n) − P(Tn ≤ T ) |
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f ∈ Bb(E)      ‖f‖ ≤ 1
(E| η̂Nn (f) 1(τN > n) − E(f(Xt , Tn−1 ≤ t ≤ Tn) | Tn ≤ T ) |






































b® |t− s| ≤ u
0













































































P(Tn ≤ T |Tq = t, XTq = x)
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n+1(1)− P(Tn ≤ T )
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P(Tn ≤ T |Tp, XTp)
























P(Tn ≤ T |Tp, XTp)
P(Tn ≤ T |Tp−1 ≤ T ) | Tp ≤ T
]
=
P(Tn ≤ T |Tp ≤ T )



































1Tp≤T | Tp−1 ≤ T










(R+ × S) ¡Q>\u^beS\QRbeZas^SUXu p U
E
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fp(Tp, XTp) | Tp ≤ T




















∆np−1,p(Tp, XTp)|Tp ≤ T


















2 |Tp ≤ T

















∆np−1,p(Tp, XTp) |Tp ≤ T
]]2 |Tp ≤ T
× 1


















∆np−1,p(Tp, XTp) |Tp ≤ T
] − 1]2 |Tp ≤ T
× 1
















∆np−1,p(Tp, XTp) |Tp ≤ T












∆np−1,p(Tp, XTp) |Tp ≤ T
] = P(Tn ≤ T |Tp, XTp)
E
[
P(Tn ≤ T |Tp, XTp) |Tp ≤ T
]
=
P(Tn ≤ T |Tp, XTp)




























P(Tn ≤ T |Tp, XTp)

















































































































































Qn+1(x0, · · · , xn, dx′0, · · · , dx′n, dx′n+1) = δ(x0, · · · , xn)(dx
′



































= E(fn(X0, (Xt , 0 ≤ t ≤ T1), · · · , (Xt , Tn−1 ≤ t ≤ Tn)) | Tn ≤ T )





































































































































































































































































δ(ξi0,n, · · · , ξin,n)
bUXu
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u = (u1, · · · , un) ¶^¢EZNUXunZNUXZ8SVU]^[ntUXbegr[¤gr[ En sTZ8[^Z8s¢RQ













































































R ⊂ C0 ⊂ C1 ⊂ C2
Ucu^ZSXZ8d/]^Za[tZNgi0ZﬁTb®UqeZazZaS






































































































































































































































































































































































































































































































































































log P(Tn ≤ T )]− 1)
' − log P(Tn ≤ T ) + 1
2n
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(−∞, b−] ¶ p [nsªUcu^Za[LUXu^Z(m^`cgTt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τ = inf{t > 0 : Xt 6∈ (b−, b+)} .
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ν(ν + 2) . . . (ν + 2k − 2)











(ν + 1)(ν + 3) · · · (ν + 2k − 1)

























































































SXZ8d/]^Z8[ntZgrR6gz`XZ8ôSVZaUcS {Bj , j = 1 . . .M} Z&tvu^gzSXZ p [­b[t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d SVU p `VUcb[  `cgrY 0
b®UcusT`Xb U
µ(x) =








































pi(x) = c exp{ −2 H(x)
σ20












































































































































































































































































































































































dXt = Vt dt
dVt = −H ′(Xt) dt− γ Vt dt +
√
2 γ dBt
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